Pityophthorus cariniceps LeConte.
Pifyopththorus cariniceps LeConte is one of the largest species of the genus Pityophthorus occurring in the eastern section of the country. It is found from Nova Scotia to West Virginia and westward as far as Michigan. For many years it has been known that it breeds in spruce (Hopkins,l 1893, p. 208) and white pine (Chittenden? 1899) but it is still classed by Blatchley & Len21916 as c c quite rare." In the vicinity of Syracuse this species could hardly be classed as rare, although it is not as common as are several other species of scolytids. There is one pine grove about one and onehalf miles from the college where the adults or brood can be found a t any time during the spring or early summer breeding in the inner bark and sapwood of small limbs and twigs which have been storm-broken and have fallen to the ground during the previous winter.
On April 24, 1915 , adults of P. cariniceps were observed starting their burrows in small storm-broken limbs and twigs of white pine in a dense pure stand of trees from 10 inches to 2 feet in diameter. The insects were working in limbs from inch to 1 inch in diameter and in nearly all instances the burrows were started near the axil of a smaller branch where the somewhat rough, folded outer bark furnished foothold for the little workers. Invariably it was the male which started the burrow. In a number of observed cases, groups of two or three beetles were found at these new burrows, the males working with part of their bodies in the recently started entrance gallery, while the others, which were females, lingered 
. .
In the smaller twigs they are necessarily mainly longitudinal, while in the larger material the direction is more likely to be diag- 
gallery is about 10, but varies from 1 to 37 in the individual galleries.
The insects found most cornmod region of New York. On later examination these proved to belong to the closely allied species recently described by Swaine (lgl'i'l). The adults were obtained from storm-broken small branches of white pine and had but recently entered the bark a t the axils of smaller twigs, where they were constructing their brood chambers. Usually one male and two or more females were obtained from each nuptial chamber. In a few cases the females had started egg-galleries and had deposited several eggs but most of the burrows were not so far advanced. As these beetles were believed to be P. cariniceps no observations on the latter stages of the brood burrows were made, but so far as observed, the breeding habits seem to agree very closely with the older species.
Pityophthorus granulatus Swaine.
The distribution of Pityophthorus granulatus Swaine is given by Swaine2 as Manitoba, Quebec, and Nova Scotia, and the host trees as Jack Pine, White Pine and Balsam Fir. Specimens of this species in central New York breed very commonly in the thin barked region of white pine. They are most frequently found in the shaded-out limbs of larger pine trees and in the upper regions of small trees killed or dying by suppression. Small suppressed pines in the "red topped" condition are nearly sure to contain the brood of these small beetles and while they are occasionally found in broken limbs and in slash, they are much more characteristic of slowly dying limbs and tops. They breed by preference in thinbarked pine from 1 inch to 3 inches in diameter but are also found rather frequently in smaller limbs and twigs down to of an inch thick, in which material they are likely to be accompanied by P. nudus Sw.
The brood burrows of P. granulatus (Plate V I I I , fig. 2 , 3) differ considerably from those of P. cariniceps in several respects. They are, of course, much finer as would be expected from the smaller, more slender form of the beetles making them, but the most striking differences have to do with the larger number of egg-galleries in each engraving and the extraordinary length of these egg-galleries.
The nuptial chamber is often very small-so small that in many cases it seems to be merely the meeting point of a number of egg- exception of the first few millimeters, are packed full of the detritus derived from the excavation of the burrow. This doubtless is correlated with their unusual length. The egg-niches are spaced a t considerably wider intervals than is common with other scolytids, seldom being closer together than 4 mm. and often being considerably farther apart. This is especially noticeable in the terminal portions of the longer burrows. It would seem that the female beetle continues to extend her burrows a t about the same rate even after her egg laying is nearly or quite completed. While absolute proof is not a t hand, the evidence indicates that in the latitude of central New York there is but one generation of P. granulatus each year. It is doubtful if this insect is ever injurious. Usually, indeed, it should in my opinion be classed as beneficial from the standpoint of forestry, for by preference it attacks trees or limbs which are dying from suppression. In attacking dying suppressed trees, it hastens but little the death of trees which would inevitably soon be lost in any event. On the other hand, in attacking suppressed limbs, it completes the death of these and thus confers a benefit by hastening the natural pruning necessary for the production of good, clear timber.
Insects found associated with P . qranulatus in white pine include Chrysobothris femorata Fabr., C . dentipes Germ., Pogonocherus mixtus Hald., Leptostylus sexguttatus Say., Pityogenes ho pkinsi Sw., Pityophthorus nudus Sw., P. cariniceps Lee., P. puberulus Lee., and the predators, Phylloba'nus dislocatus Say and Hypop h h u s tenuis Lee. Cocoons of a small hymenopterous parasite have been found at the ends of the larval burrows but the writer has not succeeded in breeding these out.
Pityophthorus nudus Swa,ine.
Pityophthorus nudus Sw. is found in Quebec, Ontario and New York, and breeds in white spruce, Picea canadensis (Swaine, 1917, p. 30). It is very similar to P. granulatus not only in structure but also in habits. The writer has observed it in central New York breeding in small limbs of white pine where it is usually associated with granulatus, although it is here by no means as common as the latter. All our specimens of this species were obtained from limbs less than one-half inch in diameter, although it may occur in larger limbs and tops as well. The engravings made by the insects in Insects derived from the same material and associated with P. nudus include P. granulatus Sw., P. cariniceps Lee., P . puberulus Lee., Pityogenes hopkinsi Sw. and the clerid Phyllobcenus dislocatus Say.
Pityophthorus puberulus LeConte.
Pityophthorus puberulus Lee. is apparently distributed over the eastern portions of the United States and Canada and according to Swaine 1918 (loc. cit.) breeds in pine and balsam fir. The writer has found it in central New York only a few times but whenever found it always seemed to occur in immense numbers. The beetles attack the terminal twigs and smallest limbs of diseased or dying white pine branches. Occasionally it also attacks healthy terminal twigs as well, but seems to prefer most of all the twigs of branches freshly broken from the trees.
The adults bore through the bark of the smallest twigs at the bases of the pine needles and eat not only the inner bark but also a considerable part of the wood (Plate IX, fig. 4, b, c, d , e, f). They often penetrate into the center of the twig and sometimes continue their feeding burrow in the pith for some distance. These burrows in the smallest terminal twigs are primarily feeding burrows, although not entirely so. 0ne.peculiarity in the feeding of P. puberulus is their apparent fondness for pitch. As a rule scolytids, even species which have demonstrated their ability to livein burrows flooded with pitch, and to dispose of this by the construction of pitch-tubes, avoid pitchpockets and pitch-sinuses when possible. P. puberulus, however, shows no such avoidance of the numerous pitch sinuses, which extend longitudinally in the inner part of the more or less abnormal bark of diseased or broken limbs. On the contrary, when the burrowing beetle taps one of these sinuses, it seems nearly invariably to continue its mine along the course of the cavity. This species seems to have solved the question of manipulating the pitch not by removing it from its burrow and building it up around the entrance in the form of a pitch-tube, but to a great extent at least by eating it. When a pitch-sinus is tapped and the pitch begins to flow into the insect's burrow, the beetle prevents the burrow from being flooded by partially plueeing the opening into the pitch-sinus with bits of IX, fig, 4, a) . They nearly invariably enter at the of a smaller twig, constructing the nuptial chamber either on surface of the wood or in the inner bark, depending upon the chess of the latter. In the material a t hand the egg-galleries are short and irregular both in diameter and in direction. In many cases the eggs are laid in piles or groups, and lie unprotected --in one comer of the nuptial chamber or in a wide alcove extending from it. In still other instances the egg tunnels extend through . .
lesce so that it is not unusual, on removing the outer bark of er twigs, t o find a number oi larvae working in a common chamer excavated by their joint efforts. However, before pupating, uc ut m e t w i g 1u i-ue p~ii BUU inc mrv-x arising nuui LUG egg iches iti the walls of the tunnel bore directly through the soft sapood to the inner bark surrounding it, where they continue their arrows. The larval mines are broad and irregular and often in a pupation chamber. The larva; also seem to eat pitch, s their burrows often involve pitch-sinuses and, indeed, individual burrows frequently follow one of the pi tch-sinuses for some distance.
As regards the economic importance of P. Note the long fine egg-galleries with rather sparsely placed egg-niches from which the larval mines originate. The brood burrow originating in the center has 7 egg-galleries while that near the bottom has 9. About five-sixths natural size. Fig. 3 . Two adjacent pieces of a smaller limb showing brood burrow of P . qranulatus having 6 egg-galleries. One of these marked "a" reaches a length of 250 mm. (10 inches). About four-fifths natural size.
Plate I X . 
